Diameter of Field
The diameter of the field (the circle visible through the lens) is the length of the field across the center. 

1. Place a clear plastic ruler across the stage so that the edge of the ruler is visible as a horizontal line along the diameter of the medium-power (10X) field.  Be sure that you are looking at the millimeter side of the ruler.  You will use the ruler to measure the diameter of the field of view under various magnifications. 

2. Estimate and record the number of millimeters (mm), to tenths that you see along the field: (Hint: Start with one of the millimeter markers at the edge of the field.) 

3. Convert the figure to micrometers (m) and record.  This is your 10X power diameter of field.  
a. To convert from millimeters to micrometers, multiply the millimeter value by 1,000. 

Compute the high-power (40X) diameter of field by substituting the preceding data into the following formula: 

                               40X FOV diameter = 10X FOV diameter x (100X / 400X)
 
REMEMBER: To locate small objects that are seen on low power, place these objects in the center of the field before rotating to high power. 

Comparison of Eukaryotic Cells and Structures 
Purpose: To further the students understanding of eukaryotic cells and to gain more experience using a microscope and stains.

 
Materials:  microscope, microscope slide, cover slip, toothpick, forceps, onion, iodine stain, methylene blue stain, pipette, water.

 CAUTION: Both iodine and methylene blue are poisonous. These chemicals will also stain skin and clothing. Use caution and thoroughly wash anything that comes in contact with these chemicals.

Lab Report Guidelines:

· Put your name, the lab title and month and year and page # as a left-aligned header on each page.
· Put the materials in a bulleted list in the beginning of your lab report (only list the ones you did use!)

· Title each section of your report using the titles I have provided RE: specimen

· As I have supplied the procedure you only need to briefly restate the steps in a few sentences in paragraph form using past tense
· Your drawings are your raw data, your labels can account for data processing – so you only need one heading for your data for each section: “Data” 
· Label and title all drawings; I should be able to tell what you viewed, the magnification/size and which structures you saw.  
· Your “conclusion” will be the last part of your report and will be answering the report questions
Microscope procedures:  

· Always handle to microscope with both hands

· Always find you specimen under low (“scanning”) power before moving to higher powers.

· Always include magnification with a drawing

· Before you begin, make sure your slide and cover slips are clean. You don’t want lint or fingerprints on your slide. If the slide is dirty, wash and dry it well using lens paper.
· The lowest power objective is the scanning objective (4x)
Part 1: Potato

There are different types of plastids in plant cells (membrane-bound organelles that store), you are used to thinking about the chloroplast which stores photosynthetic pigments. Potatoes store starch in plastids called amyloplasts
Procedure: 
1. Cut a thin slice of potato and make a wet mount by placing it on a slide with a small drop of water
2. Examine the slide under first “low” (scanning) and then “medium” power.
REMEMBER: ALWAYS use the scanning or lowest power objective when initially finding and centering your specimen!
3. Draw a diagram of four adjacent cells under “medium” power.  Label the parts you see.
4. Wick the stain under the coverslip

a. Place a drop of iodine to the right of the cover glass.

b. Place a small piece of paper towel to the left of the cover glass to draw the iodine under the cover slip.

c. Absorb any excess iodine with a small piece of paper towel.

5. Examine the slide again under medium power and then high power.

6. Draw a few cells showing what you observed.  Label the parts you can identify (there should be at least 4).  Include magnification and calculate and record the length and width of a potato cell in micrometers. 

Part II: Plant Cells (Onion Epidermis)

The epidermis of the onion is ideal for study because it is composed of a single layer of cells.
Procedure: 
1. Remove the outer thick scale of an onion leaf.

2. Peel off a small piece of the delicate transparent tissue from the underside of the onion. This is the onion epidermis.
3. Cut a small square of the tissue using a razor blade or tear it with your fingers – be careful not to mangle it!
4. Make a wet mount of the tissue.

a. Place the square of tissue on a slide, add two drops of water, and place a cover slip on top.

5. Examine the slide under “medium” power.
REMEMBER: ALWAYS use the scanning or lowest power objective when initially finding and centering your specimen!
6. Draw a diagram of four adjacent cells under medium power.  Label the parts you see (at least 4) and include magnification/size of field of view info.
7. Wick iodine to stain the specimen
8. Examine the slide again.
9. Draw a few cells showing what you observed.  Label the parts you see (at least 4) and include magnification/size of field of view info.
Animal Cells (Human Epithelial Cells)
Procedure:

1. Obtain toothpick and sanitize it with alcohol and gently scrape the inside of your cheek with the toothpick. 
2. Make a wet mount of your sample and throw away the toothpick
3. Wick methylene blue
4. Examine the slide under “medium” power.  Look for some cells that are separate from each other.
REMEMBER: ALWAYS use the scanning or lowest power objective when initially finding and centering your specimen!
5. Draw a diagram and label the parts you see and include measurement data.
6. Examine the cells under “high” power.
7. Draw a diagram and label the parts you see and include measurement data.
 

 Part III:  Elodea Leaf Cells 
Procedure:

1. Break off a small leaf near the tip of an elodea plant.  With forceps, place the entire leaf in a drop of water on a clean slide.  Add a cover slip.
2. Examine the leaf under medium power.  Look for an area in the leaf where you can see the cells most clearly.
a. You may see a phenomenon known as “cytoplasmic streaming” noticeable by the movement of the chloroplasts around the cell.
3. Draw a diagram of four adjacent cells under “medium” power.  Label the parts and include measurement data.  
REMEMBER: ALWAYS use the scanning or lowest power objective when initially finding and centering your specimen!
4. Examine the leaf under high power and draw what you see.  Again, include labels and measurement data.  
5. Wick iodine to stain.
6. Wait a minute or so for the stain to penetrate into the cells.  Then examine the stained elodea cells under medium and high power.
7. Draw a stained cell under “high” power.  Label the parts and include measurement data.  
Exercise IV: Chromoplasts
Plants can store pigments in plastids. Pigments other than chlorophylls and the carotenoids (photosynthesis machinery, chloroplasts) can be found in membrane-bound organelles called chromoplasts.

Procedure:
1. Obtain a small piece of red pepper, carrot or coleus leaf. 

2. Use a sharp razor blade to slice a very thin section of your carrot or pepper and make a wet mount of your section. If your coverslip is balancing precariously on the section rather than “floating” uniformly in a film of water, your section is too thick.

3. Draw and label a few cells under EACH power (be sure to label the parts you can identify and indicate your choice of magnification/size of field of view)
CLEANING UP
1. Return all materials and clean your station.  Tables should be dry!
2. Rinse off your slides and cover slips, dry and save them if you need to continue the lab. If done – return them to the materials station.

3. Turn off the microscope, unplug it, wrap the cord around the arm (UNDER the stage), put the cover on it and return it to the back counter in a place you will remember – try to use the same microscope for the entire lab!  When done return it to the general location on the back counter.
LAB QUESTIONS
Instructions: Read each question carefully. Please rewrite each question and respond on a separate paper as a component of your lab report.
General:

1. If you walked up to your lab table and a slide with a specimen similar to what you observed today was on the stage, how would you know that the specimen was a eukaryote? 
2. What is the purpose of staining cells?

3. How does using the stains in this lab demonstrate that the cell membrane is semi-permeable? 
Potato: 

1. Why did the iodine turn color?

2. What is the name of the cell organelle that changed color with the iodine?  What is the function of this structure in the potato cell?
3. Why are potatoes a good source of carbohydrates?

Onion:

1. What did you see through the microscopic that shows that onion is a plant?
2. What structures can be seen in an unstained onion cell?

3. What is differences do you see in the stained and unstained onion cells?

4. Do the onion cells that you examined in this lab have chloroplasts? Why or why not?

5. Which cell in this organism would you expect to have chloroplasts? Explain your answer.

Cheek:

1. The compound light microscope used in the lab is not powerful enough to view very small organelles in the cheek cell. 

a. Name the organelles or cell components that you EXPECT to see. 

b. Describe the function of those parts 
2. How are your cheeks cells similar to onion cells? How are they different? 
3. Is the cheek cell eukaryotic or prokaryotic? How do you know?

4. Chromosomes are made up of DNA. Sections of DNA make up your genes. The nucleus of your cheek cell contains 46 chromosomes. The nuclei of your other body cells contain 46 chromosomes as well. How do your cheek cells know to be cheek cells when they contain the same chromosomes as your other body cells? (HINT: explain differentiation)
Elodea:

1. What structures did you see in both Elodea cells and onion cells?

2. What structures are present in the elodea leaf (or carrot or red pepper) that are not present in your cheek cells?  Describe the functions of these structures. 
3. What is the function of a cell wall?

4. How many chloroplasts are in an average Elodea cell? (Count at least 5 cells to calculate the mean number)

Coleus, carrot or red pepper:

1. What structure is visible in this cell that has not been seen in any other cells during this lab?

2. How do the chromoplasts compare to the amyloplasts you observed in the potato?
